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Alerting Abstract JPA 

The processing appts. consists of a logic processing part (1) that 
comprises of a logic constructor (1 A) that realises a predetermined 
function. A reserve logic processing part (2) reproduces the predetermined 
function of the logic processing part. A data holder (3) holds a 
composition data of a logic processing part. 

A fault detector (4) detects fault generation. A recomposition unit (5) 
reconstitutes a reserve logic processing part based on composition data 
read from data holder during fault generation which is detected by fault 
detector. 

USE/AD VANTAGE - In logic module and IC. Reduces size of appts. and cost. 
Improves self restoration function. Improves reliability of device and 
degree of freedom of design. 
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Original Abstract: An information processing apparatus with programmable 
function and self-repair function which can deal with multiple troubles 
the information processing apparatus includes a logic processing unit 
formed of logic forming elements for realizing a predetermined 
function; spare logic processing units that can be reconfigured of 
logic forming elements to reproduce the predetermined function of the 
logic processing unit; a data holding unit for holding forming data in 
the logic processing unit; a fault detecting unit for detecting a fault 
occurrence in the logic processing unit; and a reconfiguring unit for 
reconfiguring the spare logic processing unit having a logic circuit 
configuration similar to the logic processing unit, based on 
configuration data read out of the data holding unit, when the fault 
detecting unit detects a fault occurrence. The information processing 
apparatus can automatically reconfigure the system to reproduce its 
original normal function of a faulty forming element. 

Claim: 

l.An information apparatus comprising: 

* a plurality of logic processing units, each logic processing unit 

being a logic circuit realizing a predetermined function, said 
logic circuit comprising a plurality of logic forming elements; 

* at least one spare unit comprising a plurality of configurable logic 

forming elements; 

* data holding means for holding logic circuit forming data of each of 

said logic processing units; 

* fault detecting means for detecting a fault occurrence in each of 

said logic processing units; and 

* reconfiguring means for reading said logic circuit forming data of 

the logic processing unit in which said fault detecting means 
detected a fault occurrence and for reconfiguring at least one of 
the plurality of configurable logic forming elements in said 
spare unit, based on said logic circuit forming data, so as to 
form a logic circuit similar to said logic processing unit having 
the fault occurrence. 
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aaftgfl! 1 3 AC : p&lfcaflt&K* 7 A &N«0ffli 

fc*jattT*6«WT'b«fcv»b (w#jbi6) , na® 
9*1 3 ^mm^tmz^m^-m^B. 1 1 
ic«fcoscmsnfeH«^x-^c^UT, na^agpi 

7) . 

[0 0 2 8] 990991 3)WMW-fcS.&nT 
*9999*S*7Bfcl/C. St&|8|#©8 

^Lfci&a&ag&i 3aft©99999i 3fc*»rs9 

999»«7A*fl!V»*i:fc#T** (9*918) . 

set, 9*09999997 ak£ 99999* ut 

n, Hfc/fcx-^ftS^ai lfc«k*9*iax-*©9 
ffl#*9£&o&9S» l 2 *», 3R99& 

*9K&ofc9S99«i 3to^T©a&ani»«}^x 

f&m% 7 A fc± 9 SttfUSifi^lBlcft? 1 
3 i9-©99B99JitfcfcSJ:5fc99J*LTt>,fcV» 
(9*91 9) . 

[0029] c©»^fc*i»T. 9999913*9* 

*aA6nTv»*«#. ?999*!i99£, ®*©isa 
$&a& 1 3 ©5ft©»ji[©»aiaa* 1 3 tm-o^m 
@»9jSfc*©99LT*<j:i**-cs* (»*92 
o) . *&, snw^ic&ojtiiiitii 3c 
ft*T^HMra999ft9fr>Tv>«ft99999*e9 
r*B*#iw«-ftA6n, ^fflna«iag5©ft§^ffl 

6ta©«»!9:X«f , bU<ttU-fey MJCtt. IHIS^g:© 
ft99999fc*ttoT, S&WSij£*ffiK:ftofc9a 

Maes 1 3 (cft^.T^«^aMae5^^ffl-r^ ztk-c 

** (i!*92 1) . 

[0030] ssic, *ffiffl«S8©^ffina^aei5fcb 
< »fi«j«^i6^©ifea5!iagi5 1 3 \z*i-tz%mzm± 



(6) ftffi¥8-44 58 1 

JO 

2) . *&, na^asis 1 3 ****!&:*.& nTv»*9 
M«tt(B#Et 9 & £zra9A^a 1 2 ##9999 
9i3»ic*&*.&n*-#» x-^fia^as. *« 
999*99^91 o^iim^x-^th^ai 1 
zm&ommmmw, 1 3 K»LT*9fc*&*.« c t# 

(11*92 3) . 
[0 0 3 1] SSfc. 9999S*7A£.!:tf?999 

999$ 7 b*. 9aB9o**99K9T*«9a-fe 

)lt?ZZ\tffH% («!*92 4) . j:©*^ic*v>t 

jo tt. na^asBi 3*, 9ft©99«;w&ft«99% 

3>a-;Vfcl/fc9 (flf*92 5) , **©aa-fe^6 

fcs9**s>a-j«99*ft*Tfc*9«g9fci-* 

Ci*»T#* (S!*92 6) . 

[0032] s&, 999991 3 #9*09999* 

* s ft * na* v a ft ^.T«fig-r * sitjo* 

•r*sa* (9*92 7) , naaaag&i 3* 

*909*S&*:i=y h**»*ft*Tft*HWWMI 

^ *^a-;P£g**ft*T991-5;ii*T?#-5 (»* 
928) . 
[0 0 3 3] 

Iftffl ±i£©01 (a) , (b) fcjrr» 1 ©3M&© 

gE99«9tt#9«9aseT«, i^a^as? 1 
^Ttt. s»©iaa»^®3f}iAc«fc»}gfea0Kti/T 
992 n> *n-enBrj699fc*«UT*D. * 
ffl^a^aai52«, 9*0999999 iakj: 999 
H»ti/Tii«j«?i*fc«j«*n. ^i&a«ia«Ki©sf 

50 t^v^Ttt, 6ftafflai&iK:*tt5na0»*ricx-* 

[oo3 4] i»«fta#»4fc*^T. i&a^assiT 

©»«5B£4&trrS£ (01 (a) #118) . 

©i^ainiKSi^x-^ ftx-^«^^a 3 * £,&*bj 
t, ^©^aia^ffl^x-^ ks-^t. ^fiaaaffla 

tfc»affla«i tH-©ffia@B«i&Kft-&«k3fcf? 

40 ^5 (01 (b) W*«l) . 

[0035] sfc, wimmmm^mmiz^f), m 
mzfrfrs&mm&M* 1 A*awr*-*, ^9r^n 

fc^Re#©58£fiHfc*>*^lfta«l^55f5 1 Aftl^v^ 

fcna*ijfts*iA*&&«. sKiais©f64Lfcg&a 
^aegft, ^«aaffla»2tUTfflv>*Jit«tTr*« 

Ma^ffftAs (»*«2) . 
[0036] ^affiaa5i*ts»-€-ft^6nT 
^o v»**^. ^ii^aj!ia«952ft. s»©isa«!ia88i© 



(7) 
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**LT*<ctfc«fco, ^©aaaaa&ifcfctts 
tf&3ctft<. *©^©ttaft9*ie?ftttix& 

3) . 

[0 0 3 7] Sfc. ?tttftajra«2©ft*ttfflSlft© 

ft*T^WMMaa«2*«yB , r*CifcJ:0. me. 
»#tfi!c#a 5 KJ:MtWft©mftUa«fT&5£K 
(n#«4) . a sic, ttWIIih^ftfcJ:?). * 
ffiffltfffi©? ffiffta*aa« 2 1> t < tt»s$S£&©na 
5sa« 1 fc*rr*i&***jtr* - t-e. 
mtzz. tires* (arasss) . 
[0 0 3 8] »a*M*i &nr^ 

asma ¥gum©ift9tta* 1 t^tT^ac # 

c: tfc J: D. itB©*Aftffi*flr?es (M* 
*6) . Ha»^S^lAS, fJHBIft©** 

7) . co*^fc*v»Ttt. wi«m(i«j:imni 
a&a$2£. icRona-fc^s&siia^^a-* 
thtz*) (w*«8) , fcsoa&a-t^sfcsaa* 

[0 0 3 9] *fc, ^0«^C*^T, i&8$taiiB 1 

yhtu 6aaia*t. «*©»a-fe;w>s&si&a 
mia^ff^ofco (M^Jiio) . ffcaaaagBisjctf 
ft*»*fc*Tfcsflif«flas£u #«HiaR«. * 
*l&#s. w^wrftwasffa^ct^T** 

(»*9H l) . 

[0 0 4 0] Sfc, ±$©02 (a) , (b) fc**HI 

2©&w©£5#E««ii#£tiSf8ffia8fiT«, atafe 40 
a*i3*», ««co^a*fies^7A[r<koiSiatii8St 

fcfcfc^fltiiaaitfss* 7 Bttas^trttUfflsn-r. 
sfc, 5*-*^#R8rttiiaffia«i 3k*»**ii 
aa»«dt7 s -3'«flM«LT^*. 

[0 0 4 1] SSK, »mU¥ft9THtt9«agl 
3TOW»©584**tBU> B&ttaSSftRBHIi! 1 0 
Tttft§0^±Lfci^a«iaii|51 3tC*5tt-5lS&|i£g© 
%4ilHlCA^5|&a«l36^7A&^»frs. i-fc, 

wstttB^a 9 1 «fe o na^aes 1 3 t?oiwfo*±* 50 



^¥8-445 8 1 

12 

rnvTcm (02 (a) . nfttitf-mn^ 
mi it*v>T, \amw$<D%£vrcmmmmm 3t 
ov»r©iwiai(«i*x-3'ftr-^fla**a 8 # s$ 

*fflU *©»aHIMBfifc5 I --*K:8'2*. ?1lflta«l 

^sn 7 b t, mmmmmmzm 1 0 t&vmz 

assi 3 tm-mmmnfctztztbmmis.?-**: 
urn?-*. 

[0 0 4 2] -tLT, 8«fi&?ai 2lc«fc9, HfltJfcr 

i^»T, Harass 1 3*. ?itifta4iij*s*7B& 
M«iias*WK^ii! 1 0 is «fc 0 »k sn&ssw*© 

K£KH£»#«aaiMtSM7 AftKUifetttHIAK 

attcj; 0 stSK*©»4bfciia«ia« 1 3 1 rhi 

tfclBSttSCitf-Ct-S (0 2 (b) #U, WjJfcBl 
2) . 

[0043] *&, ^mmm^m7B0mmm 

«©«W*AI»ftKttU-feyh»fctt, B«#R©ft 
IMUMWIttfctoT. SKie*©»*®HtA^5f| 

a«u*s* 7 Aicft*T^HmaiM«* 7 b £&fflf 

S^tlCkO, ME. B*Jfc¥B! 1 2 ickSSIMSffla 
SfTfcS&Stffc^ (»#«1 3) . 3 Sic. tttt&ik 

^afcjco. *^ffl«ii©^iiiiaffi^s^7Bfet< 

ttSK»S©584SHC*>*^Ha«j36S* 7 Afc*ft 
5*&«££SitU «*«»*»ll|-r*i:t«»T** (St 

#H14) . 

[0044] *&. i*£©8£ic#v> : HMfca«ij£s* 
7 B«ntMKfi:ffMUftitft. na^aspi 3©^«iia 
m®tfL&m 7 B©»j&»-«©»MKTfcftofc»&ic 

tt. a»*afcJ:D*©Bfta»T*ci«»T** (» 
*«1 5) . 01 (a) , (b) Ttt, $»© 

^ii^a«fi!ciiig 7 b s&affia$ i 3 rtic^^^it 

TV»*j8« (M*4U 6) . ^ifg&a»l3cll*7B&, H 

a^aesi 3T©ws©«±NfiEB*^x-^tni^a 

ffil 3©^»3^6JSHrrsctlcJ:D. tfea^a^i 3 
©«*«M3WbT** («*Jii 7) . 

[0045] ffeaffiaaui 3Hfim* j tt£*.znT 

^*«^. ^ffiliia«^®3S7BtbT, Si8|iiS©56 

^tfcua^assi 3£i*©tta*tatti sicfcttsii 

a«^S5R7A*fflViT, B«j«Sffa-5Ctt)T?*4 
(»*)H1 8) . ffi»©Ha«I^S^7AtC«t 

D»aiii»tLTH«i*Riinr«i»ssn, ^naiaafiu 

^wl 1 2 {c«fc Dv SKssifiic^cftofcgiaiaaiis i 
3 fco v>T©a&a@B&«ii«T-^ t?-*««« 8 & 
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^igtc^ofcsiafflaas 1 3 tn-vvkwrnmrnz 

(»#9tl 9) . 

[0046] :oi^c*ht. ifcaffiag&i zifim. 
•eft* strops, ^ffina^aBus, «»©na 
saa&i 3©5i>©#£®iia$!iaissi 3t^-©na 

a$ 1 3 #B«j&fiiifcfcofc»&, 8 

ft?£<hft<, *©ft£©na$aagBi 3« : nmaja 

0) . 

[oo4 7] $&. ^mwmmmmmm 

HSABfelXtt'J-ty r-BKtt. 12«*a©ft#ffiffl 
«WC*?WT, SRfS»^fBCftofc»affia«l 

a. 2t«fc5ira®!S©sffifi!cffia«fT^ 

5&g#ftlr> (»*«2 1) . SSlc, tttatjk^gtfc 

«k 0 , *tefflttffi©*a»aMaa5t> l < ttfi»j£*tB 
^ogfeafflagg 1 3 \z%?z%imzm±-r% ztizz 

[0 04 8] Ifea^a^ 1 3 *t$3&-£ftA S*lT 

v»**£. Mt«tttu#s 9 *&xmmm&. 1 2 s&n 

WM*13«fc*&*.*-38r, x-^fi»*^R8, PI 

«tt9K*»Mr¥§k 1 0 £ckrffi#ifi£x-*ffl-g^g! 1 
1 ssifto^a®aei5i 3fc»b-c#afc-eftA*ct 

fc«fct>, gB©fltj££ffi?SSfl;T25 (»#JH2 3) . $ 

&k. na*i«s*7A*«kt;^flii&a*i36S*7B 
s> i&aiHiK©^/jN«}^s^T*5ifea-fe;Pi:i-5^t 
(»*Jg2 4) . c©«^ir*^»Ttt. isra^a 

95135, *R©*a*;W&ft*WIt3>;i.--Jl'fcL 

fco (»*«2 5) , xft©tta*;irt>sfcsift&&e? 

:i-;V£a»*ftATft**«lHl»iLT, 3KP«^© 
«IH«ffa5!lfc*»T** (11*912 6) . 

[0049] *fc. eia&atti 3ata»©a«iiiBa> 

*Sft*»a*$*i-JI'£Btt£ft*T«j«L&D (» 

#9?2 7) . aaxiatf 1 3d«, iUktoftMBR^ea: 

flUattS. «»©WHr;i^6ft*Ha*y3.-jH6« 

[0 0 5 0] 
QtdtM 

(a) 8$ 1|»I©IB9§ 

0 3 tt*£9i©ai 1 *]||f S5^tS®fl6tf £f» 

^■rifffiMagH (<*?gffia->xxA) «, flAtm» 



(8) ftM¥8-4458 1 

mas* frft o <t 5 ftAi«Sfc*»a n* t>©T*s. 

[0 0 5 1] 21©03C^-ri»«5!iaSBtt, 
T-f^n^D-tyD-a-y h (MPU) 2 0, 
BR 2 1, H«^r-^«^«fl}2 2, 7*7*2 3, 
3T>HtfflSe2 4, **U2 5, DSP (r -f 
Jl^Wl^n-feyD-) BB2 6, DMA (^-fl^M 
*»J7*-feA) n>hn-527, *<fV2 8fttf7*' 
7*»2 9 &t1l XXmSutStU DSP$26ttDSP 
ffl^t'J 2 6Afc*&*.TV>*. MPU2 0«, 

20 «Hwaa8tt*»fct)fc5«yiti(«««ir*t)©T* 

0. 7*:/*2 3fttf3V>F«MfM2 4*8*LT 
aB*i»»Sn*-*, DSP &4*J9fr*slt1r), 

-fu^v9m 2 6ft«*UT««*iaw*n. 7^ 

[0052] a*, ±s©afts. m*. =r-*vz\ 
-9, ^mum^Rnmmmmt, th\z> z<dw3 

fc*^TttH»3tt"a>ftl». 7^7*2 
3, *«U2 5. DSP8&26, DMA3>ha-^2 

# 7, $"f72 8. 2^7^7*1*2 9 «b7d > 
*«jmu^mm^> mah fpga (7^-;ph-7 

[0 0 5 3] ££T, FPGAttt. a— tf©^7CT?ffl 
tB««*T*i:£**T**AS I C (Application Spec 
ific Integrated Circuit ) TJ&oT, +#ftft*gia£ 

rr*«b©T»*. *&, FPGAfj, «ft©na-t;p 
*>5fto. ^D^75>^c«fc0in6©8fta-fe;i/*ffl 

30 5. 

[0 0 5 4] 16*, «^®R©IMB£|6]i:©fc©©if 

«. M^iri^T. *<©m : F">^5 i A©aiH*ttjwak 
#*nr^*ja«. c©FPGAto^Tt>, ^87-* 

x^^^lCi5lt*?RSWftji*©^*, a— tfg#*tp 
S5Sffft5J:t*iTtrS«fc5lCftotv>'5. FP 
GAtt, »**«»mr»tV»5*A^AVLS I ©5fM 

1, Rtt, Ur«fcHl-r*T©«ra*»fi»lllT»tf 

40 xif-r >©*s j ?»^fta©iEiitjt*-r* u **« 

C«^T?*-5i5lc:ftoTV>S. 
[0 0 5 5] ***«K:*^T#FPGAtt. «fS0^ 
±tfi9K^»Bf€©#«B*seH"r*J:3CFPGA* 
^n^7ASnT^-5. ^©FPGAlCkO, 
WilSAftTftoT'b, MPU2 0©m^lCJ;0rtgS© 

na#tj££»#|j£f 5 j: t*tT?#a«t 5 fcfto tv»*. 

Sfc, ^&«©FPGA«-?-©rt86Jw*ffiffl©lfta-fe;US 

mbx$>r )> *ns* : 3P«i6aiaistLT«yB-r*j:5 

KftoTt>«. 

50 [0 0 5 6] H4tt*58W©«l^JI«»w*^-5eB« 



(9) 
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So HdT, 3 4fi$»©FPGA • 7n 

©fpga3 4 uwkvimw warnum*) iw 

a*.tfMJfi©H3K:fett*DSP 
8152 6, DMA3>hD-72 7Xtt*-fT2 8<hLT JO 

[0057] £ siai-fe^tttiftaiaKos/j^ 

JtStfctfJIIlK (R»«ttU^gt) 2 1 tt, MJ£©0 

3 \zm%uwkm!& 2 1 fe©T. f p g 
a 3 4 \z&»xmm&vitm£\zmmmz% 
$L?zzt\z£K), mmtf%±Lrcz\tzup\j2o\z 20 

[0 0 5 8] ^'J 2 5fct?V»Tt>. Mi£©ia 3 Cfctf 
2 5CMiSf5t)©T, 2 5 F 

p g a 3 4 K*m**aHK*j*x-* 

t>fc, F P G A 3 4 c^sfe^«na-fe;p©»©SiPM 

5 9 S&fc. £0**y 

2 5tt, a*.tfH7fc*"TJ:-5&, £FPGA3 4#© 

6. EPS, ^©S&a-fe^T— 7J1/2 5AI2, p|§©%4 

RHfc*#*&a*Ji'fcft*T*a*a**«««UT 
mm®to>mmm\zm-j^T, mm$o9t&.m 

tfcctD, 0f£«IBS#1-*FPGA34&*jfcr*i: 
[0 0 5 9] 5 7ttX**>3 1 xy*lH!K (BS&aS 

IIKlgt) -eabO, £©x** >?xy*iiiK5 7 40 
$g&ajius&2 i^6©B#tta«s^fts»j&MP 

U2 0©Jt* >3\cy ££9. F 

PGA3 4©X^Y>5 L x>^^f:fT^oC:a:{CJ:0, 
g©S8£L;fcF P G A 3 4 £:fctt££&W^©fS£gia 

ic^5§&a-fe;i/£^8rL#)rt5 &©-?<& ^iffis 

ft (M^.OH5 (a) , (b) \Z7K?tkmW3 6i>W 
«8£H*fe;PT**B) ttMPU2 0ir|»WBerflr* 

[0 0 6 0] MPU2 0«flHIAattB^(Ct> 



l$M¥8-44 5 8 1 

&tHlH)!&2 1 F PGA 3 4T?©l§g©&££fcai 
SKPtg©5B£LfcFPGA3 4fCC>V>T© 

naBRartT-^s^tu 2 5©b«j£x-*#8® 

*2 2#&K*tUU *©»as»«*r-^fc«^ 
Tmt*fc, X*t>?x5/^ElSS5 7CJ:t) 

»Ksnfcs«»*©se4fiHic«>*»*aa-t^€i»^ 

fcaa-fe^t€fflV»Tattl»#®»ftl/fcFPGA3 4 

tH-aiBSfiatiEfsfcfewiiaiSx-^sjwiTa 

P**©*4bfcFPGA3 4SSai«f6fc»fc. £© 
FPGA34«»J-fey hf «U-fc» ha-fJSfeflWrT* 

[0 0 6 1] ££57?, ±^©B«fi£x-^ffg¥S3 
5 fc*^TSfflSn&IS»J*x-*tt. WSJiH 8 \Z* 

±E©*t'J 2 5©S«P 
atttt** 5 9 (dMA3nT^«7mM'tJMIItOX9 

mt, f p g a 3 4 \zm%%&wz.)v±$.v>%.<Dmx\t 

1 OXICKSStlT^S. ftoT. MPU2 0©ffl|?{C 

«fco» iH»a-fe*©«»*5/x--fc>ha«*iita 

&&^±5fcUTV»*©T. WS$x--*©tt»©fcflSc 

[0 0 6 2] B#tfi£*8«t 3 Ofi. MPU 

2 OfciBUfflSn&SfclSx-^lca^T. FPG 
A3 4*, ^aaa-feJPiX**>^xy^l3B5 7lC 

j: D*KsnfcSKi»a0*4aHic*»*»6aa-fe** 
i»irJfcii&a-fe;piic«t 0 £tt**©a£i/&F p g a 3 
4 tm-mmznn?z£oizmmf8.-rz>'b<D-e$>r) > 

mm&mft&s 2 ts/UTJMtu 5 8 ts*fc*.Tv» 
s. 

[0 0 6 3] ££1?, S'UTJMt'J 5 8tt, MPU 2 

<S*U FPGA3 4*^©K*WL^Dy^lC«fcO, g 

fc**l,TFPGA3 4^«IW*'b©T**. $ 
fc, aaf£HfT«5 2». FPGA3 4±C*fc*.S 
n, > U 7Wi U 5 8 » 6 ©H«^x-^iCS^, 

^affta-fe^iPStsoss^SHCd^^aia-fe^si*^ 
fcna-t^tcfc oiiaiiiBi*ff«^'r5t)©-c*s. 

[0 0 6 4] 05 (a) t^-T«fc5», Ha-fe 

;w3 8«tn« (a) K*D««anTaaiiiBti/T« 

fig^nS F P G A 3 4 fc*V»TB*3W(kHlSnfc«^C 
feV^Ttt. MPU20lt X+-V>^x«7^lfiIK5 7JC 
MLT. (B) -t?^T<t3-4X+-v>/'?X»r«k-5X 
* >?x v V & ft fc p g©}|^^ ffft 5 <fe O \ZUiT 

*lr>^xy^lSSW»6. »a-fe;V3 8©5S, W«© 
5fiftBHC**»*aa"fe;P3 6jW£2n5«fc5fcfco 



17 

[0065] -iE-LT, nmmmz OfcfcWTMu 0 5 
(b) K^T^tc, mW<D%!kg®\zfrfrZ>%imt)V 

3 ezm^Kkm-tJim^mmwws 7*m*x, 

mm (C) K*T«fcoK&iSSUtLTi!fae©05 (a) 
?%&o\Zt3.r}T^5<D-V$>Zo MPU2 0ti, 

f p g a 3 4 izm^m^.mtD^mm^jV'b v < 
\tm<D%<kmm\zfrfrzmwtMzmzifenzm± 
tz%mm±m3 2tvT<D®®*G?ztt<b\z, 
ps§©^4i^ot, nmmm3o<Dmmmz£ 
ot, FPGA3 4<D?mm±.frzn®mzmLrc 

F P G A 3 4 <D?mW-t)KD&tf* * U 2 5 K 

&$snTv>s-£©g^#[KT£fcofd§£»;:> *© 

[0 0 6 6] _kjiS©)Stj£ir«fc ?h *fg?)§©Sf5 1 IliSWc 

Tsktyu-fr-hzm^Tsmzmmzo & 

Al) , Tftzm&TVh (X5 t >>7 p A2) 

^tasnsi. ^©ii§^taiii?S2 1«, Bg&ttHi 

fSMPU 2 0 KttbTfflTJ-TS. 
[0 0 6 7] MPU2 OlCfc^Ttt. |§g&tii|Hl?&2 1 

(XfyyA4) . u^?, 77h?x7tlJ:SM$!W* 

-&wi-?>\z&z>&mfffttet>nztf Ut«;7a 

4©YES;P-hjJ>£>7>7y7A5) , V7h-7x71I 

xA©»fP^-^ih$-a:5 (7,7«y7A6) . 
[0 0 6 8] Jfcfc. MPU2 0&. £T©FPGA3 4 

tHijVXm^t^ (Xf77A7~XT77A10) „ 
EPS. FPGA3 4tC*5^Ttt, X*¥>?X'y?|Il& 
5 7^£©fift UttW» &A7J$n (X7-;/7 
A 8) , 0Utf0 5 (a) KfcttSj&i (B) X*?& 

* >^x y UK 5 7 (Ctti73 $ 
[0 0 6 9] 7 + *>?x<.y;7®*&5 7C*V»Ttt. ± 
1E©<I*I (X+^>7'7h) £A732n, X**>?x 
y^^fT^'SCltCiD Ufy7A9) . |8|g©f8£ 
LfcF P G A 3 4 KfcttS^f££©fB£gBlCJ^S 

ifca-fc^ (0tj*.«0 5 (a) , (b) fc*tt*ttl-fc;p 
3 6) mmiftfetZ, ±E©7**>? 1 x>.y*[§]8S 
5 7fc<t5ifea-feJU©^iiglltt. MPU2 0\ZttLX 
»#«fir*^il/TUl*Sn*3J», MPU2 0HU £© 



(10) #M¥8-44 58 1 

f p g a 3 4 izmimmtfrmtELXKtLKtnmz 

tlltm-Ste. ??tfffl©FPGA3 4{c:fctt£X*-\'>5 1 
15/ 2ftftfct>nzft Uf";7A10ONO;k- 

h) . st§na-fe)Wt#fttTv^t!pj»f$nfc«^ 
a, ^jx«07(^-rj;5^ ^112 sic^ttssia 

^^-7^2 5A«PTPIS^±^a-fe)HC^-r57 
W-;PH©^fflnIt677^^'J7-r-5 af<v7Al 
1) , JltHCiO, MPU2 0a> FPGA3 4lC*tt 

10 ^5©-?&-5. 

[0070] ^iia-fe;wt^tTv^«^ 

MPU2 0*t, FPGA3 4i;::fett5|5tgat8£LfcH 

a-fe^s^fflb^^.k^i'Mii-rsttfetc, mpu2 

0«, FPGA3 4fr*^^a[lI8S«i^x-^*^ ; E 
V 2 5frt>%tfr&&tt>b\Z Ut7^A12) , FP 
G A 3 4 \Z&mtl;?ffit8im-t)lCD&<D&1$m*%lfr& 

m^m^mt)v<Dmmmm^t^\z>z^ 

3) . 

20 [0071] z\ z.x, ffifflpj&fc&a-fe*©»a«iHi»£ 

K&S«J«1-^ca:^T7#^^©T. a— tfttFPGA 
3 4©^aft«£fT^5^ (Xr^7"A14) . m*J 

LXKSm&tt. MPU2 0©S«j*7 I --*tf**R3 
5l:*^T, FPGA3 4fc:fct75Hai3?S$J?Sx-* 

•5 (XxyTAl 5) . 

[0072] mpu2 o\z%^xft&zn?zmmtftT- 

30 $>\$, FPGA3 4tim&m-Z.t<DX'ZZ>7*- T-y 
htLT©Ky hXhU-Ax-^lC^8l3n (Xr7 
7 A 1 6) . ff«UfflftR3 OOy'J 7^tU 5 8Kffl 
73$nTS#ji*n?) UfyT'Al 7) . -tbT. M 
PU2 0*^FPGA34tC*fbT, 'J-fey MB^tfcffl 
7JtT (Xx>y7A18) . FPGA3 4H*3^T^ 
SnTVJ58iaiifBSSU-fey hU H«^fT8P5 2 
tt» ->U7)M ; 6'J5 8fC»tTH«^x-^^m^P 

^©H«J*x-^»CS^^TSKF P G A 3 4 SUfll^ 
4» f^) Ury7Al 9) . 

[0 0 7 3] -€•©&. MPU2 OTtt, ^^'J 2 5 ©SI 
a-fc;i/x-7>2 5A£#!lU S«^©^7UfcFP 
GA3 4fc*Jt*rpfma-fc;UflD**A»»M-* (X 
7^7A2 0) . ddT, HP^©i^7UfcFPGA3 
4© : ?fflSia-fe)l'©Sc<!:. ^^U 2 5Cfe^3nT^* 
&FPGA34 fc&gfc^ffli&a-fe^ftOSWi 5 9 

tsjt^b (xfy7"A2i) . ^ffliia-fe;wtsipffl 

^x y ^ 085 5 7 ICJ;**** >?x v >?tfni3.t>nx 
50 ^^FPGA3 4^fflEl/T^nil SflSiLTcXx-y 
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7A8~A2 2fcJ:5ffl£fcfffc3. 

[0074] $etc, ^«na-fe;v*WfitK±aoT 

2tLT77-A£iIttiLfc& (XfyyA2 2) % Xf 
y7*A7KR.5. XT-y^A7(r*3^T±TOF 

p g a 3 4 1- »«t&a-fe;i/##aE u & u s n&* 

3) . |*ft#ftlB-r«. 

[0 0 7 5] £©<k :?(;:, *56BJO^ 1 IdlMlC^ft 

as^a«8tg^tifs«iaset«knn f pga 3 4 
tamm^s 7 1, s»^r-^«ft««2 2 

B?§t&tfJlEl&2 1 t, 7^>?i?j'@»5 7 

a a. ifffiffiagen*^5sss , *^»j«S3R©iss§ 
\zml Ttommm *7c*<Dmts.®m s Bars 5 

[0076] ssc, na-t;v7 L -^2 5A£^-&;l 

fc. M P U 2 0 *tjf&m^ih#g! 3 2,!: UTOWiBS^rr 

%z\t\z&r>. ««©»±»Hic*>3*>4ifca"t^ic»r 
*iMi*iiji:-r*ti*»T#s©T, &e©«mm*£ 

[0 0 7 7] MPU2 0j&«tt?K3 3fcbT 

©«ffisrrftctfcj:o, ^«iaia-fe;i/©»*«af 
arcs*. msc^Hiiia-fe;^. f pga 3 4 

rtfc*»R»*SnTl>*©T. P3£©f8£U£FPGA 

[0 0 7 8] fcfc, ±5E©*HiSfi«9C*^T», B4£ 
*T«t5t, iiaMag6<!:UT©FPGA3 4S2fflSl: 

(b) $2&ttM©R9J 

B9 tt**w©*2n»«fc*»36»saa4iEtwi*ft#« 

«*aa8B©K**Bttfc*f^oy^HT*0» £© 

B9fcjK-tfit««ia8B*>, tt&©«i*ifiMic*it« 

fcAIftSfclWten, flA««*©&8HSI8fr&&* 

[0079] tzz-c. ^©Ei9{c^-rw«ffiage 

ft, EI 3 CT*Lfc'b©t««nSI©1ilBft*f SWF 
ttffiglBl 11, MPU1 1 2. ffi»fifc7-*&8«« 



(11) ftM¥8 -4458 1 

1 1 3, DMA M^EUT^-feX) n>hn 

-5114, DSP (r^ y^Jl"> Wl'^n-fe yV) 
&tfDSPffl**U££ifDSP8U 1 SJttW^EU 1 
1 6§-€-fcATlr>-5. 

[0 0 8 0] 1 1 8\m4\Z^t'y , )7)V^) 

5 8tH«©«IBS*&"rDPR (ra.7*#- hRA 
M) , 1 1 9tt04H*T;***>9 1 xy?lHlB5 7t 

H*©««**fcr^*+>^xy^ia». 1 2 ott-r 

>*-7x^X»«*T»*. $&, f»£©asi&it*i 

10 MPU1 1 2, DMA3>bD-7l 1 4, 

DSPgBl 1 5RV20<D : f>ffit$im\B\®l 1 7 A, 11 

7Bit wenFPGA (naaaaas) 

*ITV»* (£TF, ft*f 1 1 2, 114, 11 5&tf 1 1 
7 A, 1 1 7B«FPGA<!:IB«-r5) „ 
[0 0 8 1] FPGA1 1 2, 114&tfll5 

«. a»©86a-fejnc«kt)iiaiHi»ti/T«}fi!csnfctt 

It^a-^T*!), -ttHFttMPU, DMA3 > h □ 
-7. DSP«ftjtgg-r*«fc5fc&-3T*0, F PGA 

1 1 7 a, H7BH m^<Dmmmmm\z^K>mm 
20 ©ft t l xmmtfmm tzm&ztu sfpgaiu, 
1 1 4Rtf 1 1 5<Dffijmmzm%Loz>b<Dr$>&. 

[0082] &FPGA112, 114, 11 

5 ms 1 1 7 a, 1 1 7 b hnrnfitf-zmm 1 1 

3 W6U 1 1 6 tttr-^<E3l/t^4 0, Wlf;tX4 

1, U-fey hA*7 4 2ICj;0^SnT^S. HPS, r 

-^e^nx4otr«to. mMfttHisi&i 1 1, 

7-?&ft®mi 13, 1 1 6&tf&FPGAffl 

©DPRl 1 8*»ffi5fc»«*n. ^WA7 4 lie* 
0. SFPGAfflrox^-r^xy^IalBl 1 9#fflS 
50 »C8$2ft. U-fey FAX4 211*0. &FPGA1 1 

2, 114, 11 5Rtfll7 A, 117Btfffi£lcS 
$Stl, &FPGA1 1 2, 114, 115& 
tfll7A, 1 1 7Bt-f >^-7x-rx^af51 2 0 
£#DV/RVA;W>*-7x'f;U 2 3. DV/R 
VAX 4 3 S:^L,T^^nT^S. 

[0 0 8 3] ±|S©x-^lgjiA*74 0, Mffrt 
X 4 1 , U -fey FAX 4 2 Rtf D V/RVyW 4 3 fJ- 
fifcSn-Sitfcfc. FPGA112, B«f£x-7& 
^««1 1 SRtf**:') 1 1 6fCO^T>b-a^$nT 

ffl^S) 1 1 1ft, MPU, DMA3>hD-7, DS 

pg&iLT«tBT*nam»#«j*snfcFPGA©B 
mg&mntLTT-ffeMKzi o^ltmpu 

1 1 2tCtB*-rS i &©T*S. 
[0 0 8 4] *fc. MPUtLT«^$nrcFPGAl 

1 2 a, ^sffia^H^ftctifcsfflasittSfWfl-rs 

b©T&oT, DSPg5itT^$n^FPGAl 1 
50 5R^>^-7x-fXg?^ffl5l 2 0££lilbTig^L 
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&VMBH*i»K3n*. *LT, #gJS0iJ©FPGA 
1 1 2C«, RiFttUlBlK 1 1 ltCfcDMPU, DMA 
3>hD-7, DSPggttTtlll-rSFPGAl 1 
2, 114, 11 5T©»S0B§L*RtHb&*£, PI 
*©»£l/fcFPGA«ttTfc<*©«l©FPGA©!R 

u -eonaiHiK«^x-^t'S^t> 

[0 0 8 5] $&, FPGA 11214, *$##$©¥ 
t^aate 1 1 7 A, 1 1 7B*>L<liP«£f84&©F 
P GAfc»TSl6«ft*±T-Bl6«l±#at UT©« 

9U&^WL) 11311 FPGA112, 114, 11 

5 fc*tt**3®B*rtr-* SflHW* fe©-e*^.. 

[0 0 8 6] X**>?X9*HR (tt9«lj££ 

*iw*R) 1 1 9«> &FPGAmzwtttibn> mm 

©384Ufc»a«ia«fc*»t-5SKI»aF©584SHC*> 

*^na«^s^^nf-r5 ! b©Ta&tj, mnexo. 

MPU£LT$t6-fSFPGAl 1 2 I'fflrtStt**? 

tfttiT^s. 1 1 eo. nmox&hit 

FPGAlCftAT : MWffll3K£l/r0FPGAl 1 7 
A, 1 1 7B*«yBbTV»4f«M6ffl««SEirr*E 
*#attT©«IB**UT*D, ^ffi^aiHlKl 1 7 
A, 1 1 7 B ©ftgtel«&©ttiKfi:AI$ "b L, < fit >J ± 

v m\z\t, 1 1 6 tefett*fw«iiiimfc*3 

HT. SKS«©384L&FPGAfcftAT : HWaailF 
KJ117A, 1 1 7BS«Urr*J:SR:&oT^*. S 
6t» £0**1) 11611 #FPGAfc&»MHm& 

f p g Am<Dmmt)uz%zm^m/*^mwmifi 

[0 0 8 7] MAtf. iiit;Pf-^H 1 6 AC6V> 
Til SFPGA112, 114, 115, 117A, 
1 1 7B&C:. 010 (a) , (b) fcjS-r«fc3fc«|£ 

©«fflprte/^i6!Rj8K:»5iia-fe;p©»^sssn 

TV>5. #FPGA#IC, ffiffl^Blifea-fe;i/© 

Sett (D) ©J:3fc*l£fc&oT*9, ^ttna-fe^© 

Rfii (E) ©.fc^fttl^CftoT*?). &F PGAffli 

m *nm.-t % it.&<»ikwm t <»mmz&w^n^)\,®> 

mt (F) <D£o13.®£\Z?3.?T^Z>o 
[0 0 8 8] fcfe, 010 (a) CfcHTtl DSP8B 
tLT©FPGAl 1 5KWgat££LT^£«-&£;K 

lt^o, ^tiiia-fe;p^fflUT i b, (g) -v^tm 
^©sccaa-tM^suT^s. ££>ie:, 121a 



(12) ft«¥8-44 58 1 
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1H H^ffllalBl 1 ll'ADFPGAl 1 2, 11 
4, 1 1 5 T©»S©!8££ifttBU&$£, SttWS© 

8£bfcFPGA fco^roifcaiaijrtirtT-^ 

fi!cr-^«^SI«l 1 3*5«*fflU ^©^a@»S18 

^x-^t, 1 1 6©i^a-b;Px-^;n 1 6 a 
fcfMnstiTv»*&F p g A»©aia-fe;nc«5«tffl ^ 
faa0!&ti/Tfi«««ias 

ff^5fe©T*oT, &FPGASKU DPR118& 

tfi?*j£i&fT8&i 2 2 s*fc*T*jssn-o»5. 

i0 [0089] Z.Z\~C> ±E©WB*«iatUTtt, 
C^-Ti;5t3aS©!8#*^-5. BPS. £fSgl©S8 

itbtii m»©«i«KM&n*ic. s&Pfsoa 

£U&FPGArt0 : HM&8-fe;l'&JBV>T. FPGA© 
H«JS*ffa5"b©"P*-B. SS20t8«£LT 
fit, ±5fi©» 1 ©««TH*lJ«!WfaAa^*^fc» F 
PGA112, 114, 1 1 5 IKM§£©<MB©An**. 
5i 5 II bTHWdESff £5 «fc o fcflflrr* =b©T& 
•5. 

[0 0 9 0] MAO. 010 (a) K*f«fc5fc, 
20 H8E&117A, 1 1 7B£&< 30©FPGA1 1 
2, 114, 1 1 5©5£T, DSPgBtLTOFPG 
Al 1 5C»f*«»£U ^^a-fe^ffiffltTt) 

<g) Ts-rm^oftoafca-fe^^iauT^a* 

1CFPGA1 12, 1 1 4 fCfcHTWffiffl^nJH 
a-fe^©lft*#fi9U, S^F PGA 1 1 5©$!6£te© 

f p g a txm^nmmm^t Lxmmmmu^ 

ai'&tt. F PGA 115 <hAtT.S^Jtf&©F P GA<t 

tutyhu *&&©£ i mmom&tmnismz 

50 [0 0 9 1] ^©Ji^fCfcHTtt, PW©»4lyTV»4 
FPGA 1 1 5tl DMA3>hn-5<i:tT©FPG 
Al 1 4 <fc«tlB£ffl5KAn#;L2K fflti, FPGA1 
1 4£DSP8B<hLTSBlj£U FPGA115£DM 
A3>hO-5iUTfH»fiWntf. 010 (b) \Z7f, 
?£5\Z$imz)]s<D^&m*fc<fc*)* DMAn>hD 
-7, DSPiitfclE^rlli^f^Jlt^T?^^. 
[0 0 9 2] SSlC, Sg3©flH§l£l,Tfit, ±^©v^-r 
n0^T?%H«^*tfT7i^75:^Ji^lr. MPUl l 2 
^flttaHRil/tOFPGAl 1 7 A, 117B 
40 ftfflV>TSttPW©*4U&FPGAtW-©»«@» 
5 KB** *ff &5 J: 5 fcWflp-fi t>©T 
01 lt*-r«fc5(C> MPUt L/T©F 
PGA1 1 2&^DSP|iStLT©FPGAl 1 5 (CR» 

^ffifaa-fe^sfiefflbT-b <g> -e*r« 
«#©&©na-t;w<*£LT^5J®£. 0i2i^-r 

<fc5IC, #FPGAC*l>T«ffl?IIB*»a-fe^©»© 

\z, &®mzGtz>mm®ftzmtfL?z\z-mfc®m±. 
;i/©»©^^BScv-h$nfc^2x-^;p&^L, 
50 »«T5»a-bjp©»ft-tn-enifc*i/. ^t©fpg 
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[0 0 9 3] £©$&!;: *5(^T«, F PGA 114, 1 
17A, 115, 117B, 1 1 2\Zte^T&%oim%. 

Wsm-tbo&t. wetiDSPgB, mpu, dmas 

•t \zmfcmwt)i<D&t<D&?)-£m zmz> z t 

®mt<DU%.£t>wz&-j^T. nmmmi 2 1 \zx 
fammmmfoZfttesztizzK), misiz^-n: 

F PGA 114, DMA3>hD-7i:l/T©FPGA 
1 1 5RtfMPU£LT©FPGAl 1 7 A\tthiZiE 
ft\Z%im%Z.ttfX%%. 
[0 0 9 4] ±|EO±5JC, MPUtLTOFP 

G A 1 1 2 ICl*3ViT(S|S*^tfc«^IC*J^Ttt. # 

mofpgaii 2#. nmmmi 2\\z^nm 

$£fTfc3=k5lCili«ffLTV>£. 3 SIC* ±1218 2 ©«B 
^liC*lt5, F PGA 112, 114, 115Kffi5© 
«tB©AnS^.SJ:37a:S«^atC*5V^T'b. 3! 3© 

i^cMPutuoFPGAi 1 2tmmz. isis 
7>£©jt&ica^T, wsmm<Dmmnts.5z\ 

[0 0 9 5] ±15213 ©SHUtJ: OF PGA 1 1 
7 A, 1 1 7 B£fflV>T3S|S|g©fg£bfcFPGAi: 

if -©i&aiii&gijfcfc&s j; 5 ts«^*tff ^t>nfc« 
x*^>?x«^^ei8si 1 9\z£mmntz% 
&&£<D%&gm\zfrfr%MiW-t)vzm>tz$km-k)ifr 

3KI!fg©5g£LfcFPGA£. S£©&/BpT 

[0 0 9 6] 0»*fcf, 01 4(C^fJ:5('> DSPg&£ 
LT0FPGA115l:@t^4U DSPgPtbT 
«St6-r^FPGA*tFPGAl 1 7A£An#fcofc$ 
%\Z&^T, FPGA115S, &%<Dm~SimfS.-k)l 

mom 2 § s^««f«6#irfffflj!ia^ 

B©»#£, m 5©7D-x+-h£mvT£TR::!& 

[0 0 9 7] fiP%. m%&Bi\B\&l 1 1 KfclAT. A'X 
Xy-<Dft± (Xfy/Bl) , 7^-bX^"f A7^h 

IEJ8&1 1 ltt. ^tffltf^MPUl 1 2IC*fLTfil 
fiTS. MPU 2 OlCfcl^TIi, PI*&ffl[II!&l 1 lfr 

^©K^uim^^x^^nsi. ftwsnfcws*t» 

V7h^x7lr±£#&an?#£fr£^£¥iJ»rr5 (7. 



(13) &M¥8-4458 1 

24 

[0 0 9 8] HT, V7h«i7i7tC«k^ffl*t-e|f5 

)i-?>\z£z9mi>mi3it>nztfi Ux^7*b4©y 

ES^-h*>e»7.xy7*B5) » 77 h«7x7fc«fc5*f 

IW£-lt|#lt3-&<5 (Xxy7'B4©N0;V-h^e. 
Xf77B6) . 

[0 0 9 9] -tLT, MPU (MPu&mzmgwmfk 

10 Lfc^fcfct^HS&WMPU) tLTl»fie-r5FPGA 
112tt, FPGA112, 114, 115£frfc0. 
7^¥>?X2/7EI?S1 1 9tCcfc^X+-v>?x«>^?& 

fTfc^i^ x*t>?x-y^j&^^ai*tTm 

*U 7*+>xxy7[Hl&l 1 9^S©X**>xx 

[oioo] SKW§©«4i?HHd>^5gia-fe 
)i*®mu&fetzt, ttv 1 1 6 K^it-sna-t^ 
# x-7*;n i 6A+TM»«*»a-fc;wc»i6-r*7w 

-^H©ffifflBJt67 5^*^U7-r?. Ur>y7*B 
8) . ^nC«fcD, MPU1 12tt. l$g©fg£L&F 

[oioi] se.ic, mpui i 2t*^Ttt. isa-t 
;i/x-7^;n i 6At;:&ift$nTv>5, sfpgaic* 

1 1 3 fc«*3*ra»*. aatBswr-snaisiBsis 
j^-rsfc^B^sfta-fe^oftt^^s-B-rifcttu. m 

30 g©8£Lfc&FPGAK:g8LT, <£fflpJtli&a-fe)U© 
T7 7B9) . Wfe, liS©^UfcFPGAIC*3^T 

ffiffli»iii&8fta-fc^©«at, *#&t-*«ts*:rr-5»a 

A^^f-5©-r*-5. 
[0 10 2] Jl^T, »g©fg£LfcFPGAI;:fctAT 

^ffliin^iSia-fe^©*^ »£T**i8&rr*8&a 

tt. MPU112ii ^FPGASffiffloItlifea-kJU© 
"bfc (Xfy7B9CDNO;Hhi^7f y^B 1 0. 

eii 2#flg) , &aie£#rsiftaien»«4fij£-r5£& 
mtemm*)v<Dik<D&\,mzv-b2nitm2T-7)i 

Wf77Bl l. HI 2#B8) . 
[0 10 3] *UT, « 1 7—7*^^*2 x-^t* 

UKL. #FPGA«»-t©»i>fc-tn-6nc!)iaj»**jaw 
je-rs ttf?7B i2)„ ip-&. ±»c5iif-7* 

t®2x-7;Ut^Jt«b, ^T©FPGAIC*3ViT^ 

50 fflunftna-fejpoft**. ^at6^w-r-5i§iai5j?s^«! 



(14) 
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[0 10 4] ®lx-7>£|g2x-7><i:© 

#&B$*'r«BaBBeft&-fsK:&£& 

m%3.- J >f\Zftfc0 (Xf'^B 1 2<DNO)l-bfrP> 
Xf-yZfBl 3) . 
[0 10 5] ££T% Xf->>yB9t*3ViT» &?§©fg JO 
£LfcF P G A£:fc^TBffl^BftBa^©»#;tt£ 

i-*««s*i-*BaHBs»B-r*tai5*fcBa-fejp 

©»«fc»)t>*Stt«£tt (7fy^B9CYES*- 
h) . aBBWB&UfcFPGAfcW^BBa-fe^ftB 
friTBaBBeBttB-fS Uf*^B14) . $fc, 
Xxy^B 1 2t*W, Blx-^Pi^x-^P 
tOWj£l8*««, £T©FPGAfc:*5V>TttBliJBfcB 

a-b;vo»*t, mmGtzt$im®mmffrtz\z& 

BftBa-fc;P©»«fc 0 fc*£Na#&fctfT&Si§£tt 
(Xf^B 1 2©YES;i/-h) , B 1 x-^HCiS # 
ttS&FPGAfcOVrC. ®2^-y;HCT|g)£^nfc 

«B£irt<5BaiiiB£B«<rr3 Ut^bi 

4) . 

[0106] ±ft<D&5\zhxnmtimmifin&t>nz 

t. mpui l 2(;*^TIi B«j&#fTftfrft;fc&© 
#FPGA±©iHW»a-fc/P©»ft#» (Xxy^Bl 

5) , SFPGAKSltS^ffiHa-t^Oftt, **'J 
1 1 6fc»tt3nTV»*. ^FPGAfc^S^fflUa 
•fc;P©S*Pffl<t:£ifct&-r-5 Uf-^B16) . 

t, *FPGAic*w-a : H»a-fe;Ko*«»aJWiJ:D so 
l 7) , *JB:/niy?AK*&#Ba 

(i PLffla) *»ff»t>n Ut'^b is). mt& 
mmm\m\u?z>. 

[0 10 7] ZL<D£5\Z, *%w<Dm2mi&mizfrfrz 

tt&mmmmmmmwiz&nte. fpgah 
2, ii4, 1 1 5 1. ^aaamK 1 1 7 1, Hflijs 
x-*#8««i 1 3t. bbbwiubi i it, mm 
bbbi 2 1 BBaaaBBcfcttss*? 

*&BBRB©BBKBbT*©*BKB*7G»©IE« 40 
0. BlBftB&RBlc. #fiBBfc*f£LooBS£ 

/j^Hb. «BB^*cfc)OT**iuw***. 

[0 10 8] X+t>fiyi'liKl 1 9£-?-ft 

BB3ttfc»B»3-BHfca>tf>5Ba-fe;n£Bnfc. 

Ha-fe^Sft*. SKW^©fS£L?cFPGA£, ^ 

**a«a®K£LTJ8^*j:iatT!S*©Tr. #asfi 

S^iC, **'J 1 1 6 &£©% 
£bfcFPGAKft*T : MH&aillBibT©FPGA 50 



#■¥8-4 4 5 8 1 
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H7A, 1 1 1 B*mLx^z>m®.mn*w& 

LT*5£. ftBB«&ft©asaABl,<ttU-feyH& 

K*v»T , b, mw\tnm*mT2>zt&< i PL®a 

£frft*S©T. »B©KBBfl:lcB4TS*. 
[0 10 9] *fc. FPGA1 1 2jM»BBil:*ftil/ 

T©«tts^rr*Jitfc«kD. *^ffl«ffi©^«iiiaiHi 

B117A, 1 1 7B6L<HflHHt£1fc©FPGAlC 

(c) sg3£&s0j©iaBj 

016, 01 7tt*»B©B3£BBl::ito&>.5iEBB 

«Btt£««*aaBB&**0Ti&5#, #b»«©b 
B&aBSfe, tt&©*i. sB2m«i&mic. en*. 

K*MMHM*ff ft 5 <fc 5 ftAlBSfc&BSttS <fe©T 

[oho] *fc. £©01 6 ic»-rmMuiiMia. 

B»©B2B*«fc##*B»BaSBfcifcbT, &b 
B»Tft< > - y h*©a=y M::J:B*B 

sn, ss^«©*&tft5iSiaMaa5tt, na^s^ 

-;PT?ft<BBBB (FPGA) 65-l~65-8T 
&£;fc&*SftS. ST, C©H1 6£&frvr. 6 2tt7* 
>J > h«0L- 7 b^<D=L-y K 6 1 «BfPf ©BBB 
B£. 6 4 te^B&«BS&». 65-7, 65-8 tt^ 
BBBBB (^BBa&agB) . 6 3ttBBtf££lfc 

na-fe;wT?»-5. 

[0 111] Z.Z-C, HatBB6 5-l~6 5-8«, 
B*©»l'fe-«*6ft*»a j E3?a.-**«k*Ja:AT 
ft*. yp^75>^Bj|6^A-K^x7©g/J«3l 
BTfcD. a-yh6 2lt Bft (0*. 80) ©BB 
BB 6 5 - 1 ~ 6 5 - 8 fr&feftlfX.tft/U > hSan 
yMTCfcO, ^n^7 5>^t6ftA-H^i7T» 

[0 112] C©J:5ftBBfcJ;D, #f8W©B3£B 
mzfrfrS ieBB«B#3BBBaBfifc*V>Ttt, 
Bi 6fc«*\k3K, »f£+©BB0BlS6 lfcfctt* 
BBBB 6 5-6 ©Ba-t* 6 3 T?»«**»£?- * £. 
Wi£©^ 1 B*B©«£iHB©3ErBKJ: 0. 0171: 
^•fck 5 IC, *©Ba-feJl/ 6 3 ££tJBBBB 6 5-6 
S9J0BU iHfBBBB6 5-7£ftfe*©BBBB 

[0 113] £©<fc5fc, *BB©B3BBBK:^« 
SEBB«B##BBj8iaBfifc*^T>t>, siafflags 
Rtf^BBa«iaBtbT©BBlHlB (FPGA) 6 5 
-1-6 5-8ft-€-ftA. ttB©B2BttM&NBlc. 
BBBBBBicB(tfiS*sr«ft«U»B©BBicBl/ 
T*©Bj£g&£7C*©IE#ftBfB£BaT2S «fc 5 1 

[0 114] ft*. ±B©*B*Bfc*^TI4. ^BB 
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ffi08&6 5-7, 6 5-8**fc*.» *8HU»6 5-1 
-65-6 K*^**l-fe^TI|ftW«4Lfc«^fc. 
£© : HtSM»HI!&6 5-7, 6 5-8Sffl^-5^tC«fc 

5-1-65-6 fc^HIWB-fe* (¥«iia#tj£g^) 

fzmmmmjfcrz z. t 
tons] (d) B49mmm 
mi 8, mi 9 i&mbih©* 4 ndMii:»»« §e&« 

nmm*>> m^mi-msmntmrnz, m 
&mmm znu tuAxmmm s ns *> ©t? 

**. n©Hl 8fc«T«tMfiJIS«tt, ffifcB© 
*3HJfi«fc***filfa»IS«lcifcUT. i-yhT? 
ft<«&©a-y h£Dft«1IHI*L9«fcJ:9llj*3 

<a~ y h75-l~75-3 T**j()tt«ft*. 
[0 116] ST, £©H1 8fc*V»T, 7 2\m&<D 
3--yh7 5- 1-7 5-3<fc0^5^D^75>^Bj 

mfttitseaass. 7 iraa:iy b7 5-1, 75-2* 

D&5i^Oa-5» Mf, 7 4Sa- 7 h . HHMI9 
&a&) 7 5-3 ft^ffia- y hp, 6 5 

(fpga) . 6 3\mm^±hrcmm±)vn& 

[0 1 1 7] ft*. 5RtfSia-feJP6 3fc"3 

v>T«. mifio»3%tt«l(r«tt«>ba>^n«a)Wi& 

0 1 8 fc*1-J:3fc, ifrf£f ©a-y Mf 7 l K*tt£ 
i-y h 7 5 - 6<Z)|&a-fcJP6 3 TPWjWMM" 5 t, 

*"T <k 5 fc, -^©Ha-fe^ 6 3 ££tr:i- y h 7 5 - 2 
fc«l0«U ^«a=yh7 5-3*»fp«t«©a=y h 

*7 i\z$sbTmmnz>ztiz&t) % nm*WBtt 
[oils] £©,fc5i£> *9mo>fH4fmmtzt>t>i 

Rtff*lll»i*tl/TOa=y h7 5- 1-7 5- 

agB(w*3it^$s^rsft«ifig®^©i¥S(c^LTiE-© 

**R**^©iE«ft«f^«STS3.k3fcB»» 

[0 119] ft*. ±SR©3WHt«»c*v»TJ4, ^flta 
— y h7 5-3**ft*.. a-yh75-l, 75-2 
C*ttS»a-fe;i/TWS*tf6*Lfc«^t, ^0ffia 
= yh7 5-3*ffl^*JltirJ:»3. £2&ilSfl£R|g 

©#&c«k9»«&«iB3-eTv>-5#, cntHjesn 



(15) ftgfj¥8-445 8 1 

T . MAtf&a^y h 7 5- 1, 75-2 fc^HMMH: 

)v frmmmmx) s*ft*, ssi&MUifts© 

[0 12 0] (e) £5&ffitt©R91 
®2 0, 02 ltt*58M©®5^JSWt:^5SHiES 
«IB#€rflHM!iaJ6«ft*1-HT*«3&». *fSJ609©fit 

Hfflasft-b, n&©*ihb4*im&miic. 

10 «^«jM&ffft5«k5ftAI*ac»«$n*fe©T 
**. C©H2 0KSTflHlffi»S«4. S9kE© 

®3, 4sufi«c^*^fimfflasitKa:UT, a-y 

»«->xerAtJ:D«*Sn. gB^S©*tt<!:ft§iSr 
affla$«> «*B»t>a=yhTttft<» tits&ass 

8 5 - 1 - 8 5 - 3 T»*jft«Wftfi. 
[0 12 1] c? T, C©H2 0fc*HT, 8 2tt&&© 
tif«ffla888 5-l~8 5-3«fcDft5^D^y5>^ 
p]fi6ftH-J¥*8->XxA, 8 1tt1lHU8l9ff8 5-l, 8 
20 5-2J:Dfc3»fM>©1»*gfflSS, 8 4KHHMMI 

©as§ (?wixif) 8 5 - 3 .t: o utm« 

a^». 7 5tta-yK 65ttft®[518& (F P G 
A) . 6 3tt*ftiW8flfeUfcW*fe;PT?**. 

[0 12 2] ft*. tif»lS§8 5-l~8 5-3tt, 
«»©a-y h 7 5*>6ft5^U^5 5 >$nW8&/\- 

H^i7Tft5. Sfc, a-yh7 5, 5& 

fc*tt*t>0fcW«0«tt«tfl/tt»*. £©J:5ft» 

fiEtctD. $$s9i©m 5 &mM\zfrfr5tt&&mm 
30 #flwwaasi«t*i»T»a, ia2 0fc^fj:5c. 

*0tif ffiMa^P 8 1 lC«lt«tt S&aiS 8 5-2 ©ISi 

a-fe;u6 3-z?K**t%4-rst. irai©^2^jg0!i©« 
££H«®#8fc«kB, H2 ifc*-r«fc"5fc» ^©^a 

•fe*6 3ft*tHl»«««»8 5-2*«H)liU ^ffi* 

«ffia»8 5-3 ©««5aas»8 1 ^©t 

[0 12 3] C©<k5C, *5BW©^5Hlfi0iJC*>*5 

aB^«t6##f»««ia«Bc*viTtt, na^agp 
s^fflnaMaa5a:LT©fiif8«ias8 5 - 1 -8 5 

40 -3**ft*.*!lifcJ:D, t9j£©^2~^4HJg^Jt 

Httfc, «a«ia«Hic*tt*s*^*ft#ijss*©w 

*CJ#UT-e©*l«H**5c«©iE1lfft*«*flBlT* 

[0 12 4] ft*. ±»©3WH*!fc*^Ttt. ^ffllf 
ffiffia§g8 5-3$r^ft^.. BffiMajg85-l, 85 
-2»r*W*B&a-fe^TR«««»4Lfc«^t:, ^©^ 
•1»*»a»8 5-3*fflli*CtfcJ:0. WM©^2 

50 se««itH«©*j£ic«fco»**ai0SttTv»«3&». c 
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nfcRfcsnr. mfUii&mm.9mm 5 - 1 ~8 5 - 
2 fc^fii&a-fe^ ttHMa*iA£*) ks£ 
o»i*M«tiBi«fc, wmm&MMKs -©^ 

[0 12 5] (f) £6%K0!l®ftiJi 
0 2 2, EI 2 3 tt#3&9!©fS 6 IHMfc**& SB&8 

«iBft*fli*iaa««**fHT**«», #iwj©tif 
Msgs*). «AM5pmiaa*ff&5Ai*acjaffl 
3nst>©T*<&. ;i(OH2 2ic^riinMaas 

t, najaagpttTOFPGA (*iii£n«) 3 4*m 

AMIS 0««#FPGA3 4*MC*£*&n*£ife 
fc. x-^«^atbT0H«^7 i -^«lt«l«2 
2, **|fcaK##^aa:UT©l*&fe;H»ff^a9 
liilWHrtx-^ttJ^RS 5j&m»©FPGA3 

[0 1 2 6] !£oT> W*£x-*&81i«2 2ifflJ| 

d. mnf«ffiase9 3«t«^n5ttfefc, mm 

&tU®&2 1 <L??fl|f£*8;fg3 0tFPGA3 4«h©ifi* 

fc> ^n^nn 1 ©ffi^agfi 9 3 si 2 « &*!iag 
9 3 tt«2«s«ia^B9 6 £vmmmmnts.5itib 

©a^S9 2*-€-^T*0, HfllC Sg2fif$gj!!ia 

s«9 6»a«^a9 7s-ta:A.T^*. cnicko, 
s 1 iraia&B 9 3 tm 2 flmuaasB 9 6 tomr 

[0 12 7] £2B*ra£B9 eoNttfeJI' 

xy^@»5 7tH*C!)*|Bftfrr*'b©T»*D, SIS 

MBHK2 l»6©imttlM&UT©l*MHffJft* 

f p g a 3 4 \zmz>mm<D%&%mzfrfrzMim-t)], 

[0 12 8] a«#S9 2tt, ±»©*K. ^1 

i»«Magfi9 3opw«ubbk2 lfrzommmm 

9 5£Bft^R9 7A>6.S©fSt>©-e»-5. ±j£©«t 

*»9I©86*jM!K:fev»Ttt. &5Sfi2tif 

s&agB 96©fpga34 ©mre* 3 6 \zxmm 

t, aflr#R9 7ft«^*HtKJ:0, BSfttfJ&jMI 

# 9 4 £jg 1 mwfiass 9 3 (onmtmm^wt 9 1 



(16) ®M¥8-44 58 1 

V»T HMfrfeMMfr^ a 9 1*6 ©^8r*S£&tf BfllAx 
-*#8««2 2#6©r-*KS:JV>ifcfflBl«x-* 

znmzt. mmms 2&m*zz\t\z£*), z.<d 
m&T-* 9 5 m 2 n ?ssaagB 9 6 ©»«$$$ 
3 0fc*»icj;oa*-r*. unaa-ciMm. s*w 
urn 1 sas«fc*w-<5"b©tw#fciMpr*. 

[0 12 9] 02 3fc«T*5fc, &£FPGA 

3 4 ©tta-fe;P3 6 fcTIMFjWKfeUT'b, £ 1 fits® 

j» ai6*9 3&«2inMW8t«9 6&on-cft^«»D 

*B9i©s& 6 $amic«(t« BBimMMtsmuoa 
gfi[c«fcn«> b«^t-^«^«s«I2 2 ) mreju* 
ffg9 i*<tim«/«5 i -^it»^a3 5*. $&© 

F PGA 3 4 (Sg2tit$8&agB9 6) fc»LT*afc 

a? ©?, ath©SftSfcl«J±T5. 

[0 13 0] fcfc, **Hflt*lr>Ttt. ^2lffSffia 
8B96©FPGA34 fc*||B«-fe;P (7fli9«lJft 
£*) 3 7«W. tta©JBl«lS«t|B|*lC. 8$ 
j8S»£Lfc»SK:. cc^Hma-fe^ffl^TSKW* 
*»58ftl/fcFPGA*fltB*l/TV>*j8«. ^niCfSJtS 

ftAT*** 1 flMwaajsa&*&A. fpga34i; 
*»*5*a*;i^i*s*J»SiU&«*fc. ^©^iifp 

[0131] (g) %7m&m<Dmw 

02 4, 025 «#f89f ©?g 7 IdKMfcfrfrS a B&& 

«ig#^iifflMas«**f0-e*s^ *m&mm 
mmmwb. m^m^mm^n^o xx^mz^m 

■12. w«©»i**«ir***flwuaa«BfcitL 

T, ifea5&aSPtbT©FPGA (JMM) 3 4*« 
S-t&ASnT^S*^, PMMMUBK2 l*«ktmffl 
fi!c«l«3 0*t#FPGA3 4»t-€-&A6n*tt"b 

2, B^i&a5^»f^atuT©ii§-fe;^»r^a9 

l*<fct;S«l^x-^tf»^a3 5aW«R©FPGA3 

4fc*fUT*aic*Jte*snTv»*ji)i««iift*. fc*. 

Bf, »l«H«!C*tt*t)©tH«»© , b©tt. PHR 
©«iE«WUTV>5. 

[0 13 2] 4Eot, 4*B«K*t>T'bWa©»6SI 

jswt^fiic, Mt«ttaiiiB2 1 tnmm®3 otF 

PGA 3 4 t<om&&t>#mz* ®2ffffifflaBBl 0 

0 *»«issn* tthiz. nm^-mnm 22 1 
50 nm&T-9ftx%®.z 5 tmm±)vmmwL 9 1 tc 
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.to. %itim$mmw93ifimtit2nz>. mi 
wmmm 9 3 tssg 2 mmm 1 0 0 t^sne 

#ai 0 l fcJ:D«Slcafllftff&5J:t3jtTf#*J:5 
CftoT^S. *&, #S&2fiN8ffiagfil 0 0«, « 
Jfi-TS^tF P G A 9 9 ZnmtZtz#><D?ffiF P GA 

[0 13 3] Set, *$JfifllC**«fflR*ia&11 
«> »SfiO#*««fcJtUT, : JHMia-fc;i'9 8#. F 
PGA 3 4TO»§0|85fe^tB«i^x-^tt»¥H:3 

5fc«kt)jia$nfcs«i*5 i -^c«i;T, fpga3 

BUS, ^«SFPGA9 9«, ^®2ffiffifflaggl0 0 
OF P GA 3 4 K*aUTlV»*!l t«»T** : IHWI« 
-feJU9 8£*ft;iT:fe9, 2 ffift&aSft 1 0 0 © 
FPGA3 4©$§fg£l$l;:«, ^0^ffiFPGA9 9 
&, *WS^M8FPGAgg®!£l 0 2fcfilPUT* 

So 

[ 0 1 3 4 ] fc£. m 2 If SMSStt 1 0 0 fcSHT, 

i o 4tt^0»*39iasftbfci6a-fcjp. i o 5 \miz& 
ww%±VT&m^vjf&??t2z><Dmm-k)i. 1 o 3 

©*»-t;HP-C»*. ±xE©«fi£f;:<fcD, *f89I©Jg7 

[0 13 5] IPS, 02 4l'^-TJ:5l£, £(ttiC|««F^ 
^LT^ffl^Blt^ofe2 0©Ha-fe;H 0 5£&H 

t, ttH**ff&tonT»ft»«s*©»a-fe;M»i 0 3 
nzmmifim&tzt* mmtktam 2 i\zxz\n 

a&a-fe/wi 0 4&iMswttrr*. wfMr-^tui^ 

S3 5C*ViTU, FPGA3 4fcT3 0g0^ffl?FpT 
ODSia-feJI/ 1 0 4*q*#&l#ftr¥ft9 1 fc,fcD»j£3 

tutt** K 1 flmoagB 9 3 mm&f-mn* 

g!3 51?tt, FPGA3 4©^CD^ffiHa'fe^fflVi 
T»4l*SC*tt-*fl[|HjWfftA3a:t>i«»ft«. 
[0 13 6] EWZtfU H2 5K*-r«fc5fc. ^fflfF 
P G A 9 9 fc*«F P G AHg®« 1 0 2 fcfcJoLT* 

mm 2 2\z&ttz>T-9xxm$-t)vm¥m i^e 

©JMMSJRCIS'^T, iiiO$nfcFPGA3 4A©^ 

tti&a-fe* 3 4 b smb %mtz. 

[0 13 7] Hft&T-^lfft^ltS 5fCT*W$nfc 

o^*a«-r*ctic«fcD. siiSiti3oii«nT 

tt, »£48tlBT£5. £©cfc5»C, *8!mc!>S$7%K 

wtc*^^SE^««iti##ifffifflasfifc«tntf, h 

#§j£x-*#8»»2 2, B#-fe;u^»f#gl!9 lfcitf 
m®f&T-?m&m3 5*». «&©FPGA3 4i::# 



(17) #H¥8-44 58 1 

int* ££#-?££©-?, ffi%©g6$ttf!£Tft&n 

H-oFPGAopwfc^trrs^s: 

[0 13 8] ft*. *H*«fc*ViTtt, ^HfFPGA 

9 9 (?mia«!£K*) 9 8 

*, ffi$©£l%Kft£HttK:. |*«#ta£U&a* 

•na«ia*tUT©^iFPGA**a*. fpga 
3 4fc*tt**a-fe;PTi*3a»$B£i/fc*£e, £©¥ 
• FPGA*fflV>*CtKJ:0. ffltt©£2*ftfl&n 

[0 13 9] (h) »8«ttM©Klfl 
0 2 6, 027 «*%BJ©m 8 &KfllC#ftS g E&« 

8t6#£fP8$sasB£jK-f0-c**#, ^stssetjotit 
fg&asstt, iiiK©iiimmic^«imHHUHi 
tjtbT. &«tni& (fpga) ±\zmmmmmtbx 

a-fe;i/ ttHHftaiii&s*) iLx, y§&B£©8£L 

[0 14 0] BPS, ^ffiflKfl^SftlMftaSBtt, 
02 6, 2 7 fcjRT cfc 5 fc, M*tfM4IW©ft*BttM 
*»«fcaffl , f5J:t38«T*-B , b©T»D, £©02 
6, 2 7l;^T, 1 3 0«gi«[aJ& (FPGA) H$> 

r> . c o^ihik 1 3 o ttifca&aBBt lt© 2 o©» 

a^Vi-JH 3 3, 1 3 4*-€-&>tT^S. 
50 Ha^Vi-Jl/ 1 3 3 ttA- Hr-f 1 3 1 SftHHf 
*fc»©A— Hx^X^n > h d-5 t UT«lj*$n, 
Mtva-JH 3 4tt7D.>t!-x-< , Xi7 1 3 2*IM 
•PI" 5 7 D y 3 y h D- 5 <t l/TSWcStl 

T^So 1 3 5ttlfta^^aL-JH 3 3IC*5(t^ 

na-fe^M*»«rr-5i6aAXT»-5. 

[0 14 1] CCT, 70ytr-T-<X^l 3 2tt77 
h 7 1 7 £ffl-g$K£A-r SIS fcfcttttflj 1 5 *>©Tife 

7131 iuuHiftfiftT«fce©y 7 h^xT&t;^ 

fc, 02 6C^1-*aiiI!Sl 3 OTtt, -?-©tf©-r<T 

©na-t*«H6fflanTv»*&». ^fflona-fe;^ 
a^T, thea©2ffl+tssra ; Ev ! i-;n ssic^ 

;n 3 4©na-fe;pftiHWia"fe;wtbT«fflf*J:5 

[0 14 2] cntt. 7n«y tf-x^X7n>hn-5 

1 3 4©isa-k^s^iiiiia-fe;i'tbTffl^s^<i:«fc 

0, ^©7n7tr-rwX7a>ha-91 34*tffiffl 
50 ^BlIiEtfcoTS, «ffi«t««filr»&», HIS±©ilffl 
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ettfMW^&^&j&T**. ft*. 026, 27c* 

^T> WS«fflIsIB2 1, Ba«T-*«8««2 2ft 

3 5 immon 1 aaaic&H- 

*<b©ta«©««ft#l,TH*. *&. **©8£l/ 

sagaa£a&ffi^ii:ftira«j*x-*&^a3 5 

[0 14 3] E©±3fc*afcJ;D, *589!©S[l8£Jfi 
AH 02 6fcfctt*8iFlftffl[slB2 lfcfcHT, aa 

aaaa*3*x-/n 3 3 ©aa-fejvft^aaa-fe^i 
LTfflVi-ffc, aat^a-zH 3 4©aa-t;n 3 6 

[0 14 4] £tlC<kD. H2 7fc»-r«fc3fc, aa^ 
ya-JH 3 aMJHBrtSnTPWfeflEB-rftCtjBtT 
£5. ft*. aa^X 1 3 5tJ, liia^^a.-;!/! 3 4 
OUa-feJH 3 6#&$$nTV>5. £©£$& 

fcifttf. HatS?a-;H 3 3, 1 3 4JWHK-&*. 
6nTV>*»^, ^fitHa-fe^tl/T, £RPS§©fg£ 

L&aa*^a-^ft©aa*>^-^tc*ttsaa 

[0 14 5] (i) *9aJEa©R& 
02 8-030 «#58HJ©Jg 9 g&fllCfrfrS SEgft 

ai^eaaaaaatarH-cas*. *hjsw©« 
ffi$&agg«. aa©*2itN»!fc»*sa«Mi9aa 
fcttt/c. ti*^a-A (aaMa$) 
stromas, fiiitya-^ (^aaa&a 
») ft, aaoaa^a-^ssoafcoaats? 
jl-ju t a-oaaaaaa ic**aa ut* < 
fts. 

[0146] SP*>, 028 fc*V»T, 1 4 1 tt*«0SS 

(fpga) coaaaai4ia. «&©s 
a*waftaa-fe;n 4 9*saj«anT^*'boT* 
0, a*x 1 4 2 sfl-UTaHfcaasn&aaoast 

2 KaaanT^sr^aaa-fe^fcj: o«*snfc^ 
aaa^a.-* 1 4 8 frtftx.-a>&. 
[0147] #FPGAttaa©aa"feA*6* 

i£3tlTH£fc©T. aat^a-^l 4 3ttV-f irn 

ic, aa*5?a-jH4 4f4^-fTiaaiUT, aa* 

i?a-;H 4 5~1 4 7tta«tta@»£UT«aT* 



(18) m¥8 -4458 1 

w:. ^mmmmtvxmm-tz ^ \zmmnx 

n&«»©»£a»»^&». aa-fe;p©aat:«fc5as 
^at>x£ua^©»aa«aiBia(c«A3n&aa% 
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